Selenium, glutathione peroxidase and superoxide dismutase in maltese asthmatic patients: effect of glucocorticoid administration.
Oxidative processes, mediated by free radical chemistry, are recognized to contribute significantly to the inflammatory pathology of bronchial asthma. This study analysed the degree of defence against reactive oxygen species in Maltese, asthmatic patients and in normal individuals, by measuring plasma selenium concentration, erythrocyte glutathione peroxidase (GSH-Px) activity and erythrocyte superoxide dismutase (SOD) activity, in order to determine their antioxidant status. The effect of glucocorticoids on the status of these antioxidants in patients was also investigated. The measurement of antioxidant status was carried out both in mild (n = 22) and severe (n = 37) asthmatics, as well as in healthy controls (n = 49). The same antioxidant profile was then investigated in a group of 16 severe asthmatics following treatment for 4 weeks with inhaled beclomethasone dipropionate (750 micrograms twice daily), and in a second group of 16 patients suffering from severe asthma, following 2-weeks treatment with oral prednisolone (15 mg daily during the first week and 10 mg daily during the second). No statistically significant difference was found in the plasma selenium concentrations and erythrocyte glutathione peroxidase activities between patients and controls. Both mild and severe asthmatics, however, exhibited a statistically significant lower erythrocyte superoxide dismutase activity than normal subjects (mild asthmatics: 62.9 (2.9) SOD 525 U/ml, severe asthmatics: 60.6 (1.9) SOD 525 U/ml, normal: 68.5 (1.1) SOD 525 U/ml, P < 0.01). Inhaled beclomethasone dipropionate exerted no effect on this antioxidant profile, while prednisolone caused a significant increase in plasma selenium concentration over pretreatment values (pretreatment: 118.3 (4.4) ng/ml, post-treatment: 138.1 (4.6 ng/ml, P < 0.01). It is thus suggested that asthmatic patients in Malta might be more susceptible to superoxide-induced damage than normal individuals. The reason for the prednisolone-induced augmentation of plasma selenium could not be determined from this study. It is postulated that the drug may decrease the excretion rate of the element, and may thus exert a positive antioxidant effect in individuals of established low selenium status.